In recent years, the international community has become increasingly aware of the growing threats to marine biodiversity in areas beyond national jurisdiction (ABNJ), and international discussions on a new international legally binding are underway. In parallel, some States, through regional organisations, have progressively extended their activities into ABNJ, particularly through the development of area-based management tools (ABMTs). In this article, we consider how actors in the Western Indian Ocean (WIO) might engage in ABNJ governance. In particular, we develop some possible scenarios for developing ABMTs in the WIO, including through the development of fisheries closures, the establishment of marine protected areas (MPAs), and the adoption of ABMTs under the auspices of relevant international organisations. We conclude that while the WIO is currently not the most advanced region in terms of ongoing efforts to improve the governance of ABNJ, there are already some positive signals and promising options for the future.
Introduction
Marine areas beyond national jurisdiction (ABNJ)1 represent around half of the planet's surface and host a significant portion of its biodiversity. These areas are under increasing pressure from intensifying human activities, with impacts including: overexploitation of living marine resources, especially fisheries;2 destruction of habitats;3 effects of climate change and ocean acidification;4 pollution of the marine environment;5 and emergence of threats linked to deep-sea mining6 and geo-engineering.7 At the same time, interest in exploiting the rich genetic resources in ABNJ is increasing.8
In recent years, the international community has become increasingly aware of the growing threats to marine biodiversity in ABNJ. To address this issue, the United Nations General Assembly (UNGA) created a working group on biodiversity beyond national jurisdiction (BBNJ Working Group)9 to discuss the conservation and sustainable use of marine biodiversity in ABNJ. At the ninth meeting of the BBNJ Working Group (20-23 January 2015), States took the historic step of recommending to the UNGA that it open negotiations for a legally binding instrument under the United Nations Convention on the Law of the Sea (LOSC). This recommendation was endorsed by the UNGA through a specific resolution adopted in June 2015,10 and four meetings of a Preparatory Committee (PrepCom) took place in between March 2016 and July 2017.11
In parallel, some regional organisations have progressively extended their activities into ABNJ, particularly through the development of area-based management tools (ABMTs).12 Some Regional Seas programmes developed specific Full title: Ad Hoc Open-ended Informal Working Group to study issues relating to the conservation and sustainable use of marine biological diversity beyond areas of national jurisdiction. 10 UNGA Resolution A/69/292, Development of an international legally-binding instrument under the United Nations Convention on the Law of the Sea on the conservation and sustainable use of marine biodiversity in areas beyond national jurisdiction (19 June 2015). 11 Information available at http://www.un.org/depts/los/biodiversity/prepcom.htm; accessed 25 February 2017. See also the IISD Earth Negotiations Bulletin reports at http:// enb.iisd.org/oceans/bbnj/prepcom4/; accessed 23 May 2017. 12 There is no universally accepted definition of ABMTs but "they are generally understood to include spatial and non-spatial tools that afford a specified area higher protection than its surroundings due to more stringent regulation of one or more or all human activities": T Greiber, 'An International Instrument on Conservation and Sustainable Use of Biodiversity in Marine Areas beyond National Jurisdiction. Exploring Different Elements to Consider. Paper V: Understanding Area-based Management Tools and Marine Protected Areas' , available at https://cmsdata.iucn.org/downloads/paper_v___under standing_abmt_and_mpa.pdf; accessed 26 April 2017. ABMTs are considered as a major tool for the governance of ABNJ, and are part of the Package Deal agreed in 2011 within the BBNJ Working Group.
puzzle. To date, despite some sectoral initiatives, there is no concerted regional strategy for the conservation and sustainable use of marine biodiversity in ABNJ. In this article, we discuss possible ways for WIO stakeholders to engage more deeply in the governance of ABNJ, particularly by taking steps to use ABMTs at the regional level.17 To this end, we first present the key institutional actors in the region and highlight the activities they are currently undertaking in relation to ABNJ. We then introduce some possible scenarios for developing ABMTs in the WIO, including through the development of fisheries closures, the establishment of MPAs, and the adoption of ABMTs under the auspices of relevant international organisations. We end with some concluding thoughts.
Key Regional Organisations and Activities relating to ABNJ
Many organisations, mechanisms and projects are dedicated to the conservation and sustainable use of marine biodiversity in the WIO,18 but few of them are currently addressing policy issues related to the conservation and sustainable use of marine biodiversity in ABNJ. The institutional landscape includes the Nairobi Convention and a number of fisheries bodies.
The Nairobi Convention
Legal and Institutional Framework In the early 1980s, recognising the uniqueness of the coastal and marine environment of the region and the need to take action to protect it against 17 J Rochette, G Wright, K Gjerde, T Greiber, S Unger and A Spadone, ' The Nairobi Convention is a partner in two projects dealing with the governance of ABNJ. In 2014, the "Sustainable Fisheries Management and Biodiversity Conservation of Deep-sea Living Marine Resources and Ecosystems in the Areas Beyond National Jurisdiction (ABNJ)" project, funded by the Global Environment Facility (GEF), was launched to (i) test the applicability of area-based planning tools to deep-sea ABNJ; (ii) share lessons learned from regional experiences; and (iii) test appropriate area-based planning tools in the WIO.
Also in 2014, the French Global Environment Facility (Fonds Français pour l'Environnement Mondial-FFEM) funded the project "Conservation and sustainable exploitation of seamount and hydro-thermal vent ecosystems of the South West Indian Ocean in areas beyond national jurisdiction" (FFEM-SWIO Project), whose objective is to strengthen the ABNJ governance framework in the region.
At the political level, during the Eighth COP to the Nairobi Convention, held in Mahé, Seychelles, 22-24 June 2015, Contracting Parties adopted Decision CP8/1026 urging States:
to cooperate in improving the governance of areas beyond national jurisdiction, building on existing regional institutions including the Nairobi Convention and developing area based management tools such as marine spatial planning to promote the blue economy pathways in the Western Indian Ocean Region.
Following the adoption of this decision, a workshop was held in Quatre Bornes, Mauritius, 24-25 March 2016, to highlight the importance of ABNJ for the States and communities and to explore the possible ways for regional stakeholders to engage in the governance of ABNJ. Several other workshops are planned, especially in the framework of the two above-mentioned projects. 
Fisheries Bodies

Legal and Institutional Framework
Regional Fisheries Bodies (RFBs) are the key international organisations dedicated to the sustainable management of fishery resources. Member States of RFBs cooperate to ensure the effective conservation and sustainable use of fish stocks. Although some RFBs are purely advisory, most have the mandate to adopt binding management measures.27 These bodies are called RFMOs and they either cover highly migratory species, such as tuna, or other pelagic and demersal species. International instruments, including the LOSC, the 1995 United Nations Fish Stocks Agreement (UNFSA)28 and various UNGA resolutions, oblige RFMOs to take a range of actions in relation to the conservation and sustainable use of fish stocks.
Three fisheries bodies operate in the WIO region, each with different mandates and competences:
• The Indian Ocean Tuna Commission (IOTC), which promotes cooperation with the aim of ensuring management, conservation, and optimum utilisation of stocks of tuna and tuna-like species in the Indian Ocean. The IOTC covers both national waters and ABNJ of the Indian Ocean.
• The South Indian Ocean Fisheries Agreement (SIOFA), which aims to ensure the long-term conservation and sustainable use of fishery resources29 in the Indian Ocean through cooperation among the Contracting Parties. The SIOFA's geographical coverage excludes waters under national jurisdiction.
• The Southwest Indian Ocean Fisheries Commission (SWIOFC), an advisory fisheries body which promotes sustainable utilization of the living marine resources of the SWIO region. The SWIOFC only covers waters under national jurisdiction. In addition, the Southern Indian Ocean Deep Sea Fishers Association (SIODFA), an industry association, is an important player in the WIO fisheries sector. The Association aims to promote responsible management of the deep-water fishery while conserving biodiversity, especially the deep-water benthos. • "In respect of areas where [VMEs] are known to occur or are likely to occur based on the best available scientific information, to close such areas to bottom fishing and ensure that such activities do not proceed unless conservation and management measures have been established to prevent [SAIs]" (para. 83(c)). Against this background, some RFMOs have closed VMEs to bottom fishing.32 During their first meeting in October 2013, Contracting Parties to the SIOFA recognised the need to give effect to the UNGA resolutions prior to the next meeting in 2015. At the second meeting of the SIOFA, in March 2015, the parties failed to agree on binding conservation measures, though it was agreed that "each Contracting Party would endeavour to limit the deep sea trawl fishing effort to recent historical levels until the 2016 annual session of the Meeting of the Parties".33 An interim recommendation in favour of the prohibition of gillnets was also adopted.34 At the third meeting in July 2016, parties adopted a Conservation and Management Measure for the Interim Management of Bottom Fishing in the SIOFA Agreement Area, but did not adopt any VME closures. 35 So far, the most complete initiative in terms of area-based management of fisheries comes from the fishing industry. Following the meetings to establish the SIOFA, some commercial fishery operators were concerned that little more could be achieved at the political level until a fisheries agreement was ratified; yet this process was proving time-consuming and offered no certainty as to when an agreement would be concluded.36 In the meantime, fishing operations continued unabated with no leadership or direction regarding capturing catch-and-effort data. Realising that they would play the major role in implementing an eventual agreement, three of the four operators in the region approached the United Nations Food and Agriculture Organization (FAO) to seek its assistance in organising informal meetings to advance management and prepare for implementation of the SIOFA.37
Current Activities in ABNJ
In 2006, the four operators formed the SIODFA and held two meetings to discuss management actions for the fishery. A key outcome of these meetings was the decision to declare eleven areas in the southern Indian Ocean as "benthic protected 32 areas" (BPAs).39 Overall, 94.5% of seamounts and 93.3% of the seafloor of fishable depth using current technology (less than 1500m) remain available to fishing (see Fig. 1 ). However, as the trend of fisheries is to fish progressively deeper over time,40 it is reasonable to conclude that deeper areas left accessible to fishing may be targeted in the future. The SIODFA itself has expressed its concern that fishing effort will expand in the coming years.41 In October 2013, the organisation announced Nonetheless, they note that the time-area closure could have been effective, given that it targeted prime fishing areas with high bycatch and juvenile catch levels, but that such a short temporal scale (one month, off peak) is of limited effectiveness.52 They note:
Developing effective space-based conservation plans for these species will require additional investment in fundamental behavioural research, as well as careful identification of anthropogenic and non-anthropogenic threats. Furthermore, space-based conservation must be integrated into and weighed against other conservation options, such as gear modification and terrestrial impact mitigation.
Given the foregoing, it may be most effective for the IOTC to focus its efforts on overall sustainable management in the short term,53 with a view to considering how spatial management measures might be developed in future. It is clear that any such area-based measures or closures should correspond to a welldefined set of goals specific to a particular ecosystem (either by being large and carefully placed to cover prime fishing areas or by carefully tailoring closures to a specific species using studies of population dynamics and movement),54 and should account for projected effort displacement effects.55 As Kaplan et al. (2010) note, the devil is in the details and although "pelagic MPAs merit a scientific examination of their potential uses as part of a diversified approach to marine management, reasonable caution must be applied to their implementation and expected benefits".56 take certain measures: the UNFSA makes it clear that RFMOs are the primary vehicle for collaboration on fisheries management, whereas UNGA resolutions require the parties to the SIOFA to implement closures, and other measures, for the protection of VMEs. In addition, although the SIODFA BPAs may have been a commendable voluntary effort in the absence of a competent international organisation, experience suggests that voluntary measures undertaken by fishers are not the best mechanism for marine protection in the long term.57
Pressure on the SIOFA is mounting to take such measures as soon as possible. At the second meeting of the SIOFA, the SIODFA submitted an "Expression of Concern" at the failure to adopt measures,58 and the Deep Sea Conservation Coalition (DSCC) argued:59
The draft measure CMM 14.02 for the protection of VMEs circulated last year falls far short of the commitments to protect VMEs that States Parties to SIOFA have repeatedly made through the UNGA resolutions over the past 11 years. A new measure or measures for the protection of VMEs should be drafted, adopted and implemented on an urgent basis.
One relatively simple route for the adoption of VME closures within the SIOFA framework would be to study the feasibility of converting the SIODFA's BPAs into formal VME closures. Alternatively, the SIOFA could undergo its own process, taking heed of the UNGA resolutions, experiences in other RFMOs,60 and the literature on good practice.61 Unilateral Declaration by States A further possibility is that States could unilaterally declare that they will prohibit or restrict fishing by vessels flying their flag. There is already some precedent for such unilateral action in the Southwest Atlantic and in the Pacific.
In the Southwest Atlantic, Spain, the only State known to conduct significant bottom fishing activities, published a list of authorised vessels62 and, in the absence of a RFMO for the region, unilaterally declared nine areas closed to bottom fishing by its vessels in July 2011 (pursuant to a European Union (EU) regulation that implemented the UNGA resolutions).63 Between 2007-2009, Spain's Oceanographic Institute (Instituto Español de Oceanografía; IEO) conducted a series of 11 multidisciplinary research cruises with the aim of identifying VMEs on the high seas of the region and making a preliminary assessment of how fishing activity was affecting these areas. 64 The research found that bottom trawling probably has a small adverse impact on VMEs in the region,65 but suggested that nine areas should be designated as VMEs and be closed to bottom trawling. Beginning in July 2011, these areas were closed for bottom fishing for a period of six months.66 Spain also restricted its bottom fishing footprint to two areas already fished for 25 years.67 In New Zealand, the Government worked in consultation with industry, environmental NGOs and government departments to implement closures in its footprint area in advance of measures being formally taken by the competent RFMO for the region (the South Pacific RFMO (SPRFMO).68 Lightly trawled areas were closed to bottom fishing, moderately trawled areas were opened subject to application of a move-on rule, and heavily trawled blocks generally remained open to bottom fishing.69 Although these closures no doubt represent an improvement on a business-as-usual scenario, Penney and Guinotte (2013) conducted a detailed analysis of the New Zealand closures, concluding that the existing sites are "suboptimal for protecting likely coral VMEs", 70 and Penney et al. (2009) concluded that "effective protection of benthic VMEs in the Pacific Ocean high seas will probably require the establishment of a series of international spatial closures designed to protect adequate and representative areas of habitats and ecosystems".71
Cooperation on Fisheries Management
The above discussion of fisheries management suggests a need for greater collaboration between the various bodies operating in the WIO, and with fisheries bodies in adjacent waters and elsewhere. In particular:
• Cooperation between the SIOFA and the IOTC to understand benthopelagic ecosystems and interactions, and to manage fisheries impacts.
• Likewise, cooperation between the SIOFA and the Convention for the Conservation of Antarctic Marine Living Resources (CCAMLR)72 could be helpful in understanding and managing the North-South interactions of these ecosystems. • The SIODFA, recognising the limited application of its voluntary BPAs, has stated that "a decision by the members of the IOTC to observe the [BPAs] would be welcome" and that it hopes that "other agencies would observe and support this initiative and not undermine its intent".73 This represents an opportunity for the IOTC and the SIOFA to build on these voluntary measures and work with an enthusiastic industry association to ensure implementation of international commitments on high seas fisheries.
Establishing MPAs
MPAs are widely acknowledged as an important tool for biodiversity conservation, and ecologically connected networks of MPAs are crucial for sustaining high seas ecosystems.74 The international community has committed, in numerous global fora, to establish a network of MPAs covering a significant percentage of the oceans.75 Therefore interest in the establishment of multi-purpose MPAs in ABNJ is strong,76 yet currently no global mechanism exists to make this possible. Nonetheless, some efforts have been made to develop specific initiatives to conserve marine biodiversity in ABNJ through the creation of MPAs. Below we consider how such efforts could be advanced in the WIO region.
Extension of the Nairobi Convention Four Regional Seas Programmes currently have a mandate covering ABNJ (in the Mediterranean Sea, the Southern Ocean, the North-East Atlantic, and the South West Pacific), and the United Nations Environment Assembly of the United Nations Environment Programme adopted in 2016 a resolution that "encourages the contracting parties to existing regional seas conventions to consider the possibility of increasing the regional coverage of those instruments in accordance with international law". 77 As noted above, the Nairobi Convention Contracting Parties are increasingly interested in developing initiatives in ABNJ, and the opportunity of extending the geographical coverage of the framework convention into ABNJ is currently being considered. This step could be the precursor to the eventual establishment of MPAs in the ABNJ of the region.
There is a precedent for such action, with the most extensive efforts of a Regional Seas organization to date being by the OSPAR Commission in the Northeast Atlantic. In 2010, the parties agreed to the establishment of six MPAs in ABNJ78 and have followed up with an assessment of ecological coherence.79 A seventh MPA was agreed in 2012 (see Fig. 2 ). 80 The OSPAR Commission has also initiated a process to advance cooperation and coordination between the different sectoral bodies competent in the region.81 Initial expansion of the mandate of the Nairobi Convention would in theory allow for such action to be taken in the WIO region; however, some important limitations are to be noted. First, such MPAs are binding only on the parties to the Regional Seas Programme and not on third parties. This means that even if the Nairobi Convention were to take this step, the MPAs would not be applicable to non-States parties. Second, it is clear that the creation of such MPAs, if they are to be more than "paper parks", requires considerable effort, resources, and political will. Such MPAs also require coordination and cooperation with other bodies. As the Nairobi Convention's mandate is limited, it would need to cooperate with other bodies to ensure that complementary protective measures were taken, by, e.g., the SIOFA on fisheries, the ISA on deep-sea mining, and the IMO on shipping. Without cooperation between these organisations, any MPA declared under a Regional Seas Programme would be little more than "lines on maps". Such coordination and cooperation are not easy. Within OSPAR, for example, despite promising developments, it has been "time-and labour-intensive, particularly in the global bodies, IMO and ISA, to move such an idea forward, with organisations' different levels of technical scrutiny and sometimes complex and mutually incompatible annual meeting cycles".83
Given the foregoing, the best course of action for the region is the continuation of discussions on the extension of the Nairobi Convention mandate, with a view to eventually instituting a process to develop management measures.
Coalition-based Approaches An alternative to the Regional Sea approach would be the use of a coalitionbased approach. Inspiration could be taken from the Pelagos Sanctuary in the Mediterranean, a small-scale, State-led effort focussing on cetacean conservation, and the efforts of the Sargasso Sea Alliance (SSA) (now the Sargasso Sea Commission), a broad and cooperative initiative launched and led by civil society and a champion territory.
The Pelagos Sanctuary for Mediterranean Marine Mammals was established by France, Monaco and Italy in 1999 to protect the eight resident cetacean species in the area,84 incorporating both the territorial waters of these three States and areas that were ABNJ at the time. for its potential designation as an EBSA,91 and a range of additional actions for advancing the conservation of this region are currently being considered.
The Pelagos and Sargasso Sea experiences demonstrate that an initiative from a limited number of States can be decisive. Based on this approach, some WIO States could champion a process towards a better conservation of ABNJ ecosystems, through voluntary commitments.
Area-based Management Measures from International Organisations
Sectoral measures under existing global institutions could be implemented as a complement to, or as part of, other approaches to improve management of the WIO. The two key sectoral measures in this regard are those taken by the IMO and the ISA.
Particularly Sea Sensitive Areas (PSSAs) The IMO is the United Nations specialised agency with responsibility for the safety and security of shipping and the prevention of marine pollution by ships. IMO member States can designate PSSAs where particular regulations apply to protect the marine environment from the environmental impacts of navigation and marine pollution. The criteria for designation of PSSAs refer to the identification of PSSAs both within and beyond the limits of the territorial sea,92 thereby including the possibility that a PSSA could be identified in ABNJ.93 Though no PSSAs are currently designated in ABNJ, the possibility of using this tool for management of the high seas has been discussed. 94 According it seems clear, in principle at least, that a PSSA could be designated on the high seas, either in isolation or in combination with a high seas MPA (…) any State could submit such a proposal to the IMO, although approval will require broad consensus among IMO member States, which, based on previous experience in IMO, is likely to be contentious.
The designation of a sea area as a PSSA is made by a non-legally binding resolution from the IMO Marine Environment Protection Committee (MEPC). Therefore, the interest of a PSSA lies largely in the "associated protective measures" (APMs) adopted. These include: pollution control measures, such as the designation of Special Areas under Annexes I-V of the MARPOL Convention, where discharges from ships are more strictly controlled or prohibited;96 declaration of the proposed PSSA as an "area to be avoided" by ships; navigation measures, such as ship routeing and reporting systems;97 pilotage schemes; and vessel traffic management systems. The IMO may also pursue the development and adoption of other measures, provided they have an identified legal basis. As any State can propose a PSSA, there is clearly an opportunity for one or more of the WIO States to submit a proposal to the IMO, though such a proposal is likely to require active promotion to shepherd it through the process. It should be noted that few PSSAs are in existence, and this general scarcity, coupled with the novelty of proposing one in ABNJ, suggests that such an action may take considerable investment by and political will from States.
Areas of Particular Environmental Interest
The ISA is the competent international organisation responsible for regulating and controlling activities associated with the exploration for, and the exploitation of, the mineral resources98 of the deep seabed in ABNJ ("The Area"). The ISA is constituted pursuant to the provisions of the LOSC and the Part XI provide that "prospecting shall not be undertaken if substantial evidence indicates the risk of serious harm to the marine environment". 105 In the Indian Ocean, including in its Western part, exploration for mineral resources is on-going. Five contracts have been granted to India (polymetallic nodules and polymetallic sulphides), China (polymetallic sulphides), Korea (polymetallic sulphides), and Germany (polymetallic sulphides). No assessment on the opportunity and feasibility to establish APEIs in the region has been conducted so far. This is a step WIO States and stakeholders may be interested in taking in conjunction with the ISA.
Conclusion
The WIO is currently not the most advanced region in terms of ongoing efforts to improve the governance of ABNJ, but there are already some positive signals, as highlighted in Table 2 . The discussions within the Nairobi Convention are, at the very least, an opportunity for the coastal States of the WIO region to reflect on their potential interest and role in ABNJ, and the ongoing development of the SIOFA is likely to result in concrete fisheries CMMs being taken in the near future. Moreover, 2016 saw the emergence of coordination between the Nairobi Convention, the SWIOFC and the IOTC, with a joint meeting held to discuss areas of common interest and possible cooperation.106 A regional conference on ABNJ in the WIO region will be held in 2017, in the framework of the FFEM-SWIO Project, bringing together the relevant regional and sectoral bodies operating in the region with States, scientists and other stakeholders. At this stage, the primary objective of this conference is to share information and exchange ideas on possible regional approaches to conservation and sustainable use of marine biodiversity of ABNJ in the WIO; however, it could also be the first step towards a more concerted effort to ensure coordination and cooperation for ABNJ governance in the region.
In the North-East Atlantic the OSPAR Commission established MPAs in ABNJ before seeking to involve other competent global and regional organisations. By contrast, in the WIO region an effort appears to be emerging to first strengthen the collaboration between competent organisations and lay the outlines for a regional strategy for the conservation and sustainable use of ABNJ in the region. 
Key issues for the WIO
Cross-cutting requirements Make the case, by cross-checking data on sensitive ecosystems (using literature and scientific assessments, such as the EBSAs process) and threats to these ecosystems. Identify the best approach to respond to the threats, by securing the legal and policy processes. Champion the process, by building coalitions of like-minded countries and stakeholders. Anticipate the challenges related to the cooperation and coordination between international and regional competent authorities. Secure funding to develop the agreed activities. 
